The effect of endogenous and exogenously administered oestrogens, androgens and progesterone on plasma and urinary uric acid and uric acid clearance was studied in a total of 65 healthy volunteers, including normal menstruating and post-menopausal women, girls with primary amenorrhoea and adult male subjects. A serial study throughout a full cycle in 3 women showed an inverse relationship between plasma uric acid levels and endogenous oestrogens. Administration of conjugated and synthetic oestrogens produced a fall in plasma uric acid concentration through a uricosuric effect in most subjects of both sexes. Testosterone propionate caused a definite increase in plasma uric acid levels in post-menopausal women while endogenous testosterone changes due to Leydig cell stimulation produced no definite effect in male subjects. Administration of a progesterone preparation produced an effect similar to that of oestrogens in post-menopausal women. The evidence presented here supports the view that sex steroids play a significant part in uric acid regulation in biological fluids of both sexes.
It has been well established that uric acid (UA) concentration in the plasma of healthy subjects is related to age and sex and that in women of reproductive age plasma uric acid (PUA) levels are markedly lower than those of adult men of comparable age (Mikkelsen et al. 1965 ). The underlying cause for these differences has up to the present not been clarified but most of the evidence accumulated from clinical observations as well as from experimental studies indicates that PUA is closely related to endocrine factors and particularly to sex steroid hormones (Wolfson et al. 1949; Mikkelsen et al. 1965; Scott 8c Pollard 1970; Nicholls et al. 1973 ). The present study was designed to examine the effect of endogenous as well as exogenously administered sex steroids on PUA, urinary uric acid (UUA) and uric acid clearance (UAC) in healthy subjects of both sexes.
MATERIAL AND METHODS

Subjects
A total of 65 properly informed volunteers were included in this study and allo¬ cated to each of the following groups:
A. Female subjects (34). UUA and UAC determination was performed in 11 post-menopausal women (7 treated with COe and 4 with P) and in 8 men (6 treated with COe and 2 with P). Furthermore, plasma creatinine estimations were carried out in 11 post-menopausal women treated with COe (6) or TP (5).
All the subjects studied were healthy with no history or condition currently related to UA imbalance. An alcohol free diet with less than 200 mg of purine per day was introduced 2-3 days before the study and was followed throughout the period of investigation, during which no medication was allowed. Fasting blood samples were taken on 2 successive days before medication, on the last day of medication and on the first day after withdrawal of treatment. Twenty-four hour urine collections were made before and on the last day of medication. The relationship of endogenous sex steroids and PUA, UUA and UAC was examined in two groups. In the first, serial assays were performed throughout a menstrual cycle, during which basal body tem¬ perature (BBT) was recorded and pregnanediol (P2" was estimated on days [20] [21] Oestrogens.
COe administration caused a variable decrease in PUA in 9 women while in the remaining 4 an upward trend was noted (Fig. 2) mean on treatment PUA value was significantly lower than the control value, (P < 0.025, ¿-test for paired differences, (Bradford-Hill, 1967) ). UUA showed a rise following COe treatment in 6 out of 7 women (P < 0.05) and this was reflected in the UAC increase noted in these subjects (P < 0.005).
In contrast to their effect on UA, COe produced no significant change in the mean PC value in 6 women, the individual responses varying widely (Fig. 2) . The effect of oestradiol (Oe?) monobenzoate given as a single injec¬ tion on PUA was not consistent (Fig. 3) . A definite lowering effect was ob¬ served immediately or after 30 min in subjects 3 and 4 whereas an upward trend was noted in the remaining 2 women (1 and 2).
Testosterone propionate.
This androgen produced an increase of PUA levels in all but one of the subjects studied (Fig. 2) Table 2 and Fig. 4 .
Oestrogens.
COe administration had a lowering effect on PUA in 11 sub¬ jects of the group (P < 0.005), and produced a rise in the mean UUA and UAC values in 6 men (P < 0.05). Similarly, OeB had a lowering effect on PUA levels in all the subjects studied (P < 0.025) while E02 had no definite effect, although a downward tendency was evident (Fig. 4) . 
Miscellaneous observations
The mean ± sd control PUA value of the post-menopausal group studied was 5.5 ± 0.4 mg/100 ml, the corresponding value of a group of menstruating women (follicular phase) being 4.2 ± 0.50 mg/100 ml and significantly lower than the former group (P -< 0.025). The mean ± sd control value for the group of men (6.4 ± 0.5) was significantly higher than that of both groups of women (P< 0.001 and P < 0.001, respectively).
When the control readings of the post-menopausal subjects were plotted against time (years) after the menopause no correlation was found between the two variables (r = 0.123, n = 36). (Gutman 8c Yii 1961) .
Other endocrine factors such as e. g. thyroid hormones are known to play a part in UA regulation (Leeper et al. 1960 ) but their contribution particularly in the present study is a matter of speculation. Undoubtedly, sex steroids affect thyroid hormone kinetics mainly through their effect on thyroxine binding globulin. Furthermore, thyroxine treatment of hypothyroid patients has been shown to produce a uricosuric effect through an increase of renal blood flow (Leeper et al. 1960 ). However, in view of the known effect of sex steroids on thyroxine binding globulins, it is difficult to establish whether a synergistic, antagonistic or no interrelated action exists between thyroid hormones and the different kinds of sex steroids on their effect on UA.
In conclusion, it appears that sex steroids do affect UA metabolism in the manner shown in this study and therefore sex and age related differ¬ ences between healthy subjects are probably due to differences in their endo¬ crine profile. Furthermore, it appears that oestrogens exert their action through a uricosuric effect in both sexes whereas the situation is not clear as far as androgenic steroids are concerned since their effect on PUA in women has not been confirmed in men. Finally, evidence is presented to the effect that progesterone exerts an action on PUA similar to that of oestrogens in women.
